Cis-diamminedichloroplatinum (II)-induced acute renal failure in the rat. Correlation of structural and functional alterations.
Studies were undertaken to examine the relationship between renal morphologic and functional alterations during the development of cis-diamminedichloroplatinum (II) (CDDP)-induced acute renal failure (ARF). Control and CDDP-treated rats (10 mg/kg, intraperitoneally) were housed in metabolic cages for the purpose of renal function determinations. Renal morphology was studied by light and electron microscopy at 6, 24, 48, 72, and 96 hours following treatment. Six hours following CDDP administration, morphologic alterations consisting of nucleolar segregation, ribosome dispersion, and the formation of aggregates of smooth endoplasmic reticulum were observed throughout the P3 portion of the proximal tubule located in the outer stripe of the outer medulla and medullary rays. These changes became more frequently observed throughout P3 during the course of the study. At 24 and 48 hours, focal changes were also observed involving the P1 and P2 segments of the proximal tubule which make up the pars convoluta. ARF, indicated by a reduced creatinine clearance, was first apparent 48 hours following CDDP administration. The development of ARF was associated with focal, primarily sublethal, cell injury throughout the proximal tubule. By 72 and 96 hours necrosis primarily affecting P3 became widespread, and renal function progressively worsened. The establishment of ARF prior to the development of tubular necrosis suggests that the processes of tubular obstruction and/or tubular fluid backleak are not involved in the initiation of ARF in this model. Instead, the alterations involving P1 and P2 appear to be most important during the early stages of CDDP-induced ARF. The severity of the convoluted tubular injury at 48 hours showed a significant correlation with the degree of renal function impairment. The tubular injury affecting P3 did not correlate with the loss of renal function at any of the time points studied. However, tubular injury in P3 did appear responsible for some degree of renal function impairment at 72 and 96 hours, probably as a result of tubular obstruction and/or tubular fluid backleak.